APPENDIX C

Project-Performance Rating System
Status Reports—First 50 Completed Projects

reparation of the overview of the 50 projects included development of a first-generation project performance

rating system for 1) knowledge creation and dissemination, 2) commercialization progress, and 3) overall project

performance. The rating system was constructed primarily from a set of common project outputs, several of

which are used as performance metrics in partial fulfillment of the reporting requirements of the Government

Performance and Results Act (GPRA),* to which is added an analytical assessment of outlook for the continued

progress of each project.

The scores for knowledge creation and dissemination

are constructed from the following metrics: a) awards by
third-party organizations recognizing the excellence of
ATP-funded technology, b) publications and presenta-
tions, c¢) patents filed—granted and not yet granted,

d) collaborative activity of awardees as a proxy for trans-
mission of information outside the walls of the project
through organizational interactions, and e¢) commercializa-
tion or near commercialization by award recipients of the
technology as a proxy for whether knowledge dissemination
is occurring through observation and reverse engineering.

The scores for commercialization progress are constructed
from the following metrics: a) attraction of additional
investment capital by innovators in the post-ATP period,
b) commercialization or near commercialization by award
recipients of the technology, ¢) employment gains,

d) awards by third-party organizations in recognition of
small-company business performance, and e) analysts’
assessment of the outlook for continued progress by ATP
award recipients and their close collaborators in applying
the new technologies commercially.

The ratings for overall performance are constructed by
combining the knowledge creation and dissemination

scores and the commercialization progress scores. The
combined score is converted to a zero-to-four star rating.
Four stars is the highest performance score, and zero stars
is the lowest. "Two stars is a medium performance rating—
signifying neither particularly weak nor strong performance.
The table on the next page summarizes the results of this
performance rating system applied to the first 50 projects.

"The rating system presented here should be viewed as a
prototype. Future status report studies may improve and
extend the system. Similarly, the performance rating scores
presented here should be taken merely as indicative of proj-
ect performance as of the date the individual project assess-
ments were made, i.e., as of late 1998 for the group of 38
projects published originally in the previous status report
volume? and repeated here (data set A in table), and as of
late 1999 and early 2000 for the group of 12 new projects
(data set B in table) added here to the 38 to comprise the
first 50 completed projects. The conditions of these projects
may have improved, worsened, or remained essentially the
same since the data were collected.

As was explained in the text, the scores do not measure ulti-
mate national economic benefit, although low scores would
cast doubt on the likelihood that the project will attain the

" The ATP, like other federal programs, is subject to the evaluation requirements of the 1993 GPRA. The GPRA resulted from a bipartisan effort to

improve accountability, productivity, and effectiveness of federal programs through strategic planning, goal setting, and performance assessment

2 Long (1999).
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ATP Project Performance Ratings—First 50 Completed Awards
Project No. Organization Data Set Overall Project Success*

90-01-0154 A Collaborative Effort to Address Advanced Technology Needs
of the U.S. Printed Wiring Board Industry (National Center for
Manufacturing Sciences, AT& T Micro Electronics, Lucent
Technologies, Inc., Texas Instruments, Inc., Sandia National
Laboratories, Allied Signal Laminate Systems, Hughes Aircraft
Company, IBM Corporation, United Technologies Corporation/

Hamilton Standard Division) B [EEEN|
91-01-0146 High-temperature superconducting coils for electric motor

efficiency (American Superconductor Corp.) A RN
91-01-0184 Three-dimensional anatomy of human body, with animation,

for medical training (Engineering Animation, Inc.) A RN
91-01-0243 A patient-friendly approach to human cell transplantation

(Aastrom Biosciences, Inc.) A 011
91-01-0256 Process for growing large, single silicon carbide crystals

(Cree, Inc.) A [EEEN|
92-01-0133 Prostheses made of biomaterials that regenerate body parts

(Tissue Engineering, Inc.) A 111
93-01-0085 A New Bioabsorable Polymer: The Ideal Material for Medical

Implants? (Integra LifeSciences Corporation) B RN
94-06-0024 A user-friendly programmer’s tool for writing parallel-processing

software (Torrent Systems, Inc.) A 11
90-01-0064 Thallium/lead thin films for advanced superconducting

electronic devices (E.I. Du Pont de Nemours & Company) A [N
90-01-0166 Computer RAM chips that hold memory when power is off

(Nonvolatile Electronics, Inc.) A [HEN]
91-01-0177 A systems solution to a quality problem in auto body manu-

facturing (Auto Body Consortium; CDI-Modern Engineering;
Classic Design, Inc.; Detroit Center Tool, Inc.; ISI Robotics;
Perceptron, Inc.; Pioneer Engineering and Manufacturing;
Progressive Tool and Industries, Inc.; Weber Technologies,
LLC; Chrysler Corporation; General Motors Corporation,
Technical Center; University of Michigan; Mechanical

Engineering; and Applied Mechanics) A RN
91-01-0224 Powerful software for designing new molecules and

therapeutic drugs (Molecular Simulations, Inc.) A NN
91-01-0262 Joining several chips into one complex integrated circuit

(Kopin Corporation and MCC, Inc.) A [HEN]
92-01-0017 Using high-temperature superconductivity to improve cellular

phone transmission (Illinois Superconductor Corporation) A RN
92-01-0115 Lowering the cost and improving the quality of computer chips

(Diamond Semiconductor Group, LL.C) A [N
92-01-0123 Smart Window Technology (SAGE, Inc., 3M Company) B 1
92-01-0136 Harnessing cheap diode lasers to power a low-cost surgical

laser (Cynosure, Inc.) A [N

* Projects are listed by number of stars; where projects have the same number of stars they are listed by project number.
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Project No.
93-01-0071

93-01-0113

93-01-0124

94-01-0115

90-01-0060

90-01-0121

90-01-0210

90-01-0212

90-01-0232

91-01-0034
91-01-0088

91-01-0142

91-01-0187

91-01-0261

91-01-0263

92-01-0022

92-01-0053

92-01-0074

93-01-0211

93-01-0250

94-01-0063

Organization
Machines that See 3-D (Perceptron, Inc.)

Searching for New Enzymes in Deep-Sea Microorganisms
(Amersham Pharmacia Biotech)

Gallium Arsenide: A Faster Alternative to Silicon for
Microprocessors and ‘Telecommunications Applications

(Vitesse Semiconductor Corporation)

Pit Depth Modulation: Multiplying the Capacity and Speed
of CDs and DVDs (Calimetrics, Inc.)

A Technology Boost for U.S. Manufacturers of Flat Panel
Displays (American Display Consortium; Photonics Imaging,
Inc., Electro-Plasma, Inc., Kent Display, Inc., Westinghouse

Norden Systems, Inc., Planar America, Inc.)

Precision mirrors for advanced lithography (Lucent
"Technologies Inc.)

Computer recognition of natural handwriting (Communication
Intelligence Corporation)

Exploiting alexandrite’s unique properties for a less-expensive,
more-reliable tunable laser (Light Age, Inc.)

Better precision for machine tools through thermal-error
correction (Saginaw Machine Systems, Inc.)

Robot navigation technology (HelpMate Robotics, Inc.)
Recycling mixed plastics (Michigan Molecular Institute)

Manufacturing technology for high-performance optoelectronic
devices (AstroPower, Inc.)

A process for making ceramic parts (AlliedSignal, Inc.)

Plasma Technology for Production of Low-cost Diamond Film
(Westinghouse Plasma Corporation, SGS Tool Company)

A feedback-controlled, metallo-organic chemical vapor
deposition reactor (Spire Corporation)

A gas method to “dry” clean computer-chip wafers
(FSI International, Inc.)

Mathematical technologies to restore or enhance movies
(Mathematical Technologies Inc.)

Making low-cost, high-quality glass microlenses at low
temperature (Geltech Inc.)

Chinese character-recognition methods for computer data entry
(Communication Intelligence Corporation)

Highly sensitive detectors for biomedical and environmental
diagnostics (Bio'Traces, Inc.)

On Time with Rail-Traffic Optimization Technology
(Union Switch and Signal, Inc.)

Data Set

Overall Project Success*

[

H
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ATP Project Performance Ratings—First 50 Completed Awards, continued...

Project No. Organization Data Set Overall Project Success*
91-01-0258 Electronic Muscle: Advanced Microelectromechanical
Systems (Microelectronics Center of North Carolina) B 0
91-01-0267 New models to speed the development of electronics
components (PreAmp Consortium; Boeing Company, Defense
and Space Group; Hughes Aircraft Company; Martin Marietta
Corporation, Electronic Information and Missiles Group; and
Rockwell International Corporation, Collins Avionics and
Communications Division) A 0
93-01-0109 Flat Fluorescent lamps for display (Thomas Electronics, Inc.) A O
90-01-0126 Large-scale diode-array laser technology for x-ray lithography
(Hampshire Instruments, Inc.; McDonnell Douglas Corporation,
now merged with Boeing Company) A
91-01-0017 Methods for making new optical switches (IBM Corporation) A
91-01-0025 New materials for new-generation thermal insulation
(Armstrong World Industries, Inc.) A
91-01-0071 Bioengineering of a safe, organic/chemical insecticide
(Thermo Trilogy Corporation) A
91-01-0135 Reducing viral contamination in donated blood
(Aphios Corporation) A
92-01-0055 Expanding the number of light signals in an optical fiber
(Accuwave Corporation) A
92-01-0103 Insulating Foams for Microelectronics (IBM Corporation) B
92-01-0122 Packing more data into optical data-storage disks (ETOM
Technologies, Inc.) A
92-01-0124 Low-cost night vision technology (NetOptix Corporation,
formerly Galileo Corporation) A

large benefits originally envisioned, and high scores would
convey continued strong expectations that the project is on
track to deliver large benefits. Projects with the same scores
are not necessarily equal in their benefits potential or in the
value of their achievements to date. Similar scores do,
however, suggest roughly comparable levels of project out-
puts and outlooks for the future at the time the projects
were assessed. Both the absolute values and the relative
positions assigned to the individual projects in the table
could change in the future.

DETAILS OF SCORING SYSTEM

Knowledge Creation and Dissemination: This score is con-
structed in two parts—1) Knowledge Creation and 2)
Knowledge Dissemination, and the two parts are combined.
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The Knowledge Creation part of the score is
calculated as follows:

Technical Awards — T'he number of technical awards for
the 50 projects ranged from 0 to 4. Because the outside
recognition of technical excellence is considered a good
indicator that significant new knowledge has been created,
the count of such awards forms one part of this score and
each award received is counted fully. Thus, the weight in
the raw scores for this element among the 50 projects also
ranged from 0 to 4.

Patent Filings — The presence of a patent filing is taken
as an indicator that new knowledge has been created.
The number of patent filings among the 50 projects



ranged from 0 to 26. Patent filings are set to add to the
raw score at a sharply declining rate, calculated as 0.5
times the square root of the number of additional patents.
The weight in the raw score for this element among the
50 projects ranged from 0 to 2.5.

Publications and Presentations — The existence of a pub-
lication or presentation is taken as another indicator that
new knowledge has been created. The number of publi-
cations and presentations ranged from 0 to 214 among the
50 projects. Publications and presentations add to the raw
score at a rate calculated as 0.5 times the fourth root of
the number of publications and presentations. The aim

is to give only a small additional credit to the raw score
for numbers in excess of one. The resulting weight in the
raw score for this element among the 50 projects ranged
from 0 to 1.2.

Product Now or Expected Soon — New product or process
is taken as another indicator that new knowledge has been
created. The number of products, now or expected,
ranged from 0 to 5. Having product now or expected is
set to add half as much to the raw score as does a technical
award, and the same as does a patent filing or a publication
or patent. But no additional credit is assigned for having
more than one. This decision was made because often
multiple products reflect the same underlying new
technical knowledge.

Total Knowledge Creation Raw Score — The raw scores
for the above elements are summed. For the group of 50,
total raw scores ranged from 0 to 4.5.

The Knowledge Dissemination part of the score
is calculated as follows:

Technical Awards — Technical awards are also included
in the Knowledge Dissemination score because they raise
awareness of the new technology and thereby may stimu-
late others to seek knowledge about it. However, the
award does not itself convey much detailed knowledge.
Therefore, this element is given only a small weight in the
raw score. Calculated as 0.25 times the square root of the
number of technical awards, the first award counts as 0.25
in the raw score. For the group of 50 projects, the maxi-
mum number of technical awards is 4. Thus this
element ranges from a value of 0 to 0.5 in the raw score.

Collaborations — The following forms of collaboration
were taken as indicative of knowledge flows from the
innovators to others via contact among scientific and tech-
nical researchers and managers: a) R&D collaboration with
nonuniversity organizations, b) collaboration for commer-
cialization, and c) close university ties. Projects were
assigned a score from 0 to 3 points depending on how
many of these forms of collaboration they had. Note that
these forms of collaboration observed for the project par-
ticipants are used here as a proxy for collaboration with
others outside the project leading to knowledge flows.

Patents — By disclosing information, patents serve to dis-
seminate project knowledge. Patents are set to add to the
score at a declining rate. 'T'he raw-score value of the first

10 patents is calculated as 1 times the square root of the
number of patents, and patents in excess of 10 contribute to
the score at the rate of 0.1 times the square root of the num-
ber of patents greater than 10. The weight of this element
in the raw score among the 50 projects ranged from 0 to

3.6. The decision is to give very little weight to additional
patents in excess of 10 in the scoring system, and perhaps
further analysis of patents as disseminators of knowledge
will support a different decision.

Publications and Presentations — Publications and presen-
tations are treated the same as patents in calculating the
score for knowledge dissemination. Their weight in the
knowledge dissemination raw score for the 50 projects
ranged from 0 to 4.6. In both cases, the influence on the
overall scores of extremely large numbers in just several

of the projects is greatly moderated by the calculation
procedure that is used.

Products and Processes Now or Expected — Products and
processes are included in the knowledge dissemination
measure because they embody the new know-how, and
technical knowledge can be extracted through inspection
and reverse engineering of products. They are assigned
less weight than publications and presentations and
patents, however, because they convey the knowledge
less explicitly. This element is calculated as 0.5 times
the square root of the number of products.
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Knowledge Dissemination Raw Score — The components
of the knowledge dissemination score are summed to cal-
culate the aggregate raw score. The aggregate raw score
for the 50 projects ranged from 0.7 to 9.4.

Commercialization Progress: The commercialization
progress part of the score is calculated as follows:

Products and Processes Now or Expected — Having a
product or process is assigned a greater weight than having
any one of the other elements comprising this total score.
Having a single project or process, now or expected, is
assigned a raw score of 4.25. Additional products add at a
rate of 1.25 times the square root of the number of prod-
ucts and processes. Their weight in the raw score for the
50 projects ranged from 0 to 5.8.

Capital Attraction — Attracting capital in any of several
ways, such as from private investors, from other govern-
ment sources, or through collaborative commercialization
agreements with other investing companies, was assigned
a value of 3 points in computing the raw score—less than
having a product or process. Because of the lack of infor-
mation about the relative amounts of capital attracted from
various sources for the different projects and the terms of
use, no attempt was made here to assign different weights
for attracting different sources or amounts of capital.
Moreover, the weights were not additive for attracting
multiple types of capital. The weight for this element in
the raw score for the 50 projects was cither 0 or 3. Further
refinement of how this metric is included in the scoring
system may be possible.

Employment Gains — Employment data were recorded at
the project start and near project finish by project analysts,
but only for small, single-applicant projects. The data
were not provided for most other single-applicant projects
and none for joint-venture projects. A value of 1.5 is
assigned for this element to those types of projects for
which data were not collected to reduce the bias against
them in the scores. This again is a place for further possi-
ble refinement to the scoring system. In the case where

a small-company leader of a single-applicant project had
gone bankrupt, a negative value of —6 was assigned as the
raw-score weight—rather than a zero employment gain—
to signal that there is a serious impediment at this time to
commercial progress. If employment for a small-company
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leader of a single-applicant project increased 50 percent or
less, it is assigned a weight of 0 in the raw score. If the
employment for this type of project increased more than
50 percent, a weight of 2.5 times the fourth root of the
gain in excess of 50 percent was assigned. The objective
of this method of scoring is to give a relatively strong
weight to those projects that exhibited large employment
growth among company leaders, but not to have this one
factor dominate the other elements in the total scores
(which otherwise would have happened in the face of
growth rates ranging nearly as high as 2000 percent for
several of the projects). Using this weighting system, the
weights for employment gains in the raw scores for the
50 projects ranged from -6 to 5.2.

Business Awards — Business-related awards were includ-
ed in computing commercialization progress scores
because they generally signal unusually strong business
strength or acumen on the part of the project leaders.

For business-related awards, a raw score of 0 is assigned
for no awards and 3.25 for one award, less than commer-
cialized product or process based on the new technology,
but slightly more than attracting capital. Additional
awards are set to increase the raw score at a rate of 0.25
per additional award (i.e., only partial credit is given
because additional awards largely signal the same factor
of relative company strength). The number of business
awards among the 50 projects ranged from 0 to 3. The
weight for this element in the raw scores for the 50 projects
ranged from 0 to 3.8.

Outlook — The qualitative outlooks for the individual
projects described by analysts in chapters two through

six were translated into values from one to four by the
developer of the prototype performance rating system.
Hence, the values for this element are strongly analytical.
If the analyst described the outlook as highly promising,
excellent, or on track, the project outlook was assigned

a value of 1 to indicate a strong outlook. If the analyst
described the outlook as promising but with reservations
or qualifications, or as indeterminate, the project outlook
was assigned a value of 2 to indicate an outlook neither
strong nor necessarily poor. If the analyst portrayed a pes-
simistic outlook, or if the leading company had gone bank-
rupt or was experiencing severe financial difficulties, the
project outlook was assigned a value of 3 to indicate a poor
outlook. To convert the outlook rating system to values



that would be compatible with the performance scoring
system, an outlook value of 1 was assigned a raw score of
+4; an outlook value of 2 was assigned a raw score of 0;
and an outlook value of 3 was assigned a raw score of —4.

Commercialization Progress Raw Score — The compo-
nents are summed for the aggregate raw score. For the 50
projects, the aggregate raw score ranged from —10 to 21.7.

Overall Performance Rating — A combined raw score for
knowledge creation and dissemination and commercializa-
tion progress of zero or less, resulted in the assignment of
a final score of zero. Projects with combined raw scores
greater than zero were divided into four groups, correspon-
ding to the four-star rating system. Scores equal or greater
than four are assigned four stars; scores equal or greater
than three but less than four are assigned three stars;
scores equal or greater than two but less than three are
assigned two stars; and scores equal or greater than one
but less than two are assigned one star.

Again, the reader is reminded that the performance ratings
shown in the table are based on the projects observed at

a time in the past, and their conditions may have since
improved, worsened, or remained essentially the same.
Future updates on subsequent project developments may
result in changes in their performance ratings. In addition,
the reader is cautioned that the first-generation perform-
ance rating system presented and applied here may be
refined in the future, and the absolute values and relative
positions assigned to the individual projects changed.
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